Involvement of adrenergic pathways in activation of catalase by myocardial ischemia-reperfusion.
In situ rabbit hearts were subjected to 15 min of regional myocardial ischemia, and at various time points of reperfusion, antioxidant enzyme activity and mRNA expression were measured in ischemic and nonischemic myocardium. Catalase activity increased significantly in both ischemic and nonischemic myocardium, peaking at 1 h after reperfusion and then gradually returning to the control level. Northern blot analysis showed enhanced expression of catalase mRNA in both areas. There were no changes in redox status, because glutathione levels were not altered by ischemia-reperfusion (I/R). We also tested whether catalase activation in the heart results from signaling pathways that might influence not only the heart but also other organs. We found that catalase activity in the brain was increased after myocardial I/R and ischemic stress to the intestine was equipotent to myocardial I/R in catalase activation. We next sought to elucidate the possible involvement of the adrenergic system in catalase stimulation induced by ischemic stimuli. After pretreatment with the alpha-adrenergic receptor antagonist prazosin, I/R failed to increase catalase activity in the heart and brain. Intravenous norepinephrine increased catalase activity in the heart, brain, and liver. This study shows that brief I/R activates a signaling mechanism to induce catalase activation in multiple organs and the alpha-adrenergic system is involved as an intermediate pathway in this signal transmission.